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I have dried about two thoufand plants, among 
which are feveral new genera, and fome fpecies hi- 
therto undefcribed. 

I fometimes amufe myfelf with electricity. This 
country is fo dry, that the experiments often fucceed 
without any ftand of bitumen, pitch, filk, glafs, &c. 
Our carpets and beavers are moftly fufficient to re- 
tain the electrical virtue, and prevent its fpreading to 
the floor. Ten men ftanding upright, one before the 
other, have been made electrical, and, being touched, 
have produced fparks. 



XLII. Some Ohfervations proving, that the 
Fcetus is in part nourifhed by the Liquor 
Ar/inii. By Malcolm Fleming, M. £>. 

Read Nov. i3>T3Efides the myfterious affair of gene- 
' 755 ' Jl3 rat i°n, befides the manner of the 
formation of the embryo, and the changes it under- 
goes, while it continues extremely fmall, concerning 
all which we fhall ever remain very much in the 
dark j there are not a few things relating even to 
the mature fcetus, which create matter of difpute 
amongft anatomifts and phyfiologifts. Of thefe the 
manner of its nourifhment in utero is not the leaft 
important. 

The prefent ftate of the controverfy concerning 
this matter turns on the following precife point, to 
wit, whether the fcetus in utero be nourifhed folely 
by the blood, which is tranfmitted to it through the 

umbilical 
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umbilical cord j or whether it is likewife nourifhed 
in part by the liquor amnii, in which it fwims. I 
have faid the prefent ftate of the controversy ; for I 
believe very few, if any at all, will maintain now-a- 
days with Claudius de la Courvee and Stalpart Van- 
der-wiel, that the whole of its nouriihment is con- 
veyed by the mouth, and none at all by blood- 
vefTels. 

Both iides of the 'queftion have been efpoufed by 
able writers, and fupported with great acutenefs, eru- 
dition and induftry. And as there ftill fubGfts a 
divifion amongft candid and intelligent inquiu-rs. 
concerning this matter, it would appear, that ibme 
decifive fad, fome demonftrative argument hath hi- 
therto efcaped notice, which, if clearly known and. 
duly attended to, would have by this time ended 
the difpute, and rendered the proportion, which de- 
clares the truth, on which-foever of the fides, an 
object of fcience ; which before was only matter of 
opinion. 

An obfervation, which fell in my way two years 
ago, together with fome fubfequent ones, which I 
purpofely made in purfuance of the hint fuggefted by 
the firft, will, I hope, enable all, who candidly con- 
iider the facts themfelves, and the confequences that 
naturally flow from them, to determine certainly, on 
which fide the truth lies. 

Before I relate my obfervations, let me lay down 
a neceflary preliminary, which I obferve the writers 
on both fides are either explicitly or implicitly agreed 
in ; to wit, that if it be clearly made out, that the 
liquor amnii is naturally received into the mouth, 
ftomach, and inteftines of the foetus, fwimming in. 

it j 
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it i in that cafe we are to conclude, that the foetus is 
in fome part nourifhed by it. The whole trad of 
the alimentary paffage abounds with abforbent veffels 
in the foetus, more than in the adult animal ; and efpe- 
cially the fmall interlines have lacteals plentifully 
opening into them. The liquor amnii is concretable 
by heat, like the white of an egg j which character- 
iftic in animal juices is, I believe, denied by none 
to be a proof of their alimentary nature. To fuch, 
as will not grant this poftulatum, if any fuch there 
be, this paper is not addreffed. Contra negantem prin- 
cipia non ejl difputandum. 

But I proceed to relate the obfervations. 

On the 25th of July 1753, being informed, that 
a calf, come to full maturity was juft then brought 
forth dead in this town (Brigg, in Lincolnfhire), 
which had been alive, and appeared ftrong a very 
ihort time before its birth. I begged it of the owner, 
fuch inflances being rare. The fkin being of value, 
for it was an extraordinary large calf, it was fent to 
my houfe flay'd. I firft examined the thorax, which 
was my chief motive for begging it. All I {hall 
mention now of what I obferved there, is the expe- 
riment of the lungs of a new-born animal their 
finking in water. After cutting out the lungs and 
heart, I clipped off a piece of the former with fharp 
fciffars, about an ounce weight, or more, and threw 
it into a bafon full of water. It quickly funk to the 
bottom, and fettled there. Immediately after, I blew 
into the remaining part of the lungs, through the 
trachea ; and though I could by that means diftend 
them but very little, becaufe the air flowed out readily 
through the cut bronchia, and therefore acted but 

faintly 
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faintly on the other parts j yet a piece about the 
fame bignefs with the firft, clipped off in the fame 
manner, and thrown into the famebafon, conftantly 
kept at the top. This may feem foreign to my pre- 
fent purpofe j but I thought proper briefly to mention 
it here, not only upon the account of the importance 
of the experiment, but likewife to (hew, that I was 
not mifinformed in the account of the calf s being 
brought forth dead, and that it had not even re- 
fpired j much lefs taken any nourilhment after ex- 
clufion, to influence the appearances, which we are 
now going to defcribe. 

Having done with the thorax, I opened the ab- 
domen, in order to take a flight view of it before 
the lumbering carcafe mould be removed. I observed 
the thick inteftines, efpecially the rectum, extremely 
diftended with an incredible quantity of meconium ; 
which for feveral inches above the anus was formed 
into diftindt fcybala or balls. It came into my head 
to make an incifion in the rectum, where it was very 
turgid, about two inches from the anus, and to let 
out about twenty-five or thirty of thefe fcybala; 
which I laid upon clean paper to dry, that I might 
examine them at my leifure. About three ©r four 
days after, when they were dry and brittle, of the 
colour and confiftence of aloes j I was furprifed to 
find, upon examination, every ball ftuck full of 
tough, thick, white hairs, fome of which were an 
inch long, or more. There feemed to be fome fcores 
in each, though they, being ftirunk with drying, did 
fcarce exceed the bulk of an ordinary pea. This un- 
expected appearance fet me a confidering, whence 
thefe hairs had come j how got they there ? And I 
Vol. 45>. L 1 could 
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could think on no other tolerable Solution of the dif- 
ficulty than to conclude, that they belonged origtnaUy 
to the calfs fkin; and, being loofened by macera- 
tion in the liquor amnii, were propelled into the- 
ftomach and inteftines ; till they were at length en- 
tangled in the meconium. I was confirmed in the 
belief of this by being informed, upon inquiry, that 
the calf's fkin was white* a circumftance unknown 
to me before, it having- been fent flay'd, as hath been 
already &id~ 

From this perfuafion it was natural to infer, that 
if hairs loofened from the fkin of the fetus, and 
floating in the liquor amnii, can find a way into the 
inteftines, and get entangled in the meconium, it is 
impofllble but the liquor amnii muft enter and pafs 
through the whole alimentary paflage along with 
them j as a fluid may certainly penetrate where hairs 
cannot : but no good reafon can be afligned, or even 
conceived, why hairs fhould be admitted where the 
fluid is excluded. 

The only reafonable fcruple, that remained to be 
got over, was, that this being but a fingle inflance, a 
general conclusion was not to be too haftily drawn 
from it * that it was poflible there might be fome 
morbid concretions in the meconium of this particu- 
lar calf, refembling hairs, which concretions in a 
common and natural way might be wanting ; or 
fome preternatural communication between the prima? 
vise in this fubjecl:, and the liquor amnii, not to be 
found in the generality of other feetus's. 

To obviate all this, and farther to eftablifh and 
illuftrate the truth of my conclufion, as inftances like 
that, which we have now related, cannot be com- 
manded, 
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raanded, I laid myfelf out to procure the firft dung 
of calves after they are brought forth j which always 
can be nothing but meconium. This was attended 
with fome difficulty and delay, as cows in this neigh- 
bourhood moftly calve in the fields. After fome 
months, by the good offices of a fenfible acquaint- 
ance in this place, I obtained what I wanted. He 
was fo obliging as to watch his own cow's calving, 
and before he (tirred from her, to catch the calf s 
firft dung, and fend it me forthwith. Some weeks 
after another parcel of the fame kind was fent me 
from another quarter. In both which I found a great 
number of ftrong hairs all over ; fo as to leave no 
room for doubting but that this appearance is general 
in the meconium of calves, in a naturat way. 

The reader will pleafe to obferve, that in neither 
of thefe initances I could be deceived, if I had ever 
fo little reafon to truft to the judgment and fidelity of 
thofe, who fupplied me with what t wanted. The 
colour and confiftence of the meconium of a foetus 
is fo very peculiar, and fo widely different from that 
of faeces formed out of ingefted aliments, that none, 
who have any knowlege in thefe matters, can mif- 
take the one for the other. 

In the mean time I omitted not to open the em- 
bryo's of the cow-kind, fuch as I could procure in the 
fhambles of the market-town I live in, and to examine 
their meconium. The two moft advanced towards 
maturity, which I met with, had ftiff long hairs 
about the mouth, the eye-brows, the ears, and na- 
vel, and a good many on the end of the tail ; but 
none on their fkins. In neither of thefe, any more 
than in the younger embryo's, which I examined, 

L 1 2 was 
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was there fo much as a fingle hair to be found in 
the meconium $ for this plain reafon, if I judge 
right, to wit, becaufe they had not got hairs upon 
their bodies of long enough continuance to become 
loofe, and float in the liquor amnii. 

But as opportunities of coming at foetus's of this 
fpecies, efpecially fuch as are remarkably nearer to 
maturity than thofe two I have juft now mentioned, 
are rare with us, I tried to fupply that defect by 
opening thofe of other animals. Accordingly I pro- 
cured fix puppies, of the butcher-dog-kind, brought 
forth at the full time, at one litter. Having taken 
out the whole meconium of every one of them, after 
the ftricteft fearch, I could find no hairs in any part 
of it. I had likewife an opportunity of opening a 
colt, that died either in the birth, at the full time, 
or immediately after, before its meconium was dis- 
charged j which I found in great quantities in its 
rectum and colon. But neither here could I fpy a 
fingle hair, though I examined whole pounds of it, 
and that portion thereof moft carefully, which was 
lodged in the rectum, near the anus. 

Thefe obfervations may feem at firft view to clafh 
with and contradict thofe I have related : But, upon 
clofer confederation, they will be found in reality to 
confirm them, for this reafon, to wit, that puppies 
and colts, when brought forth, have no loofe hairs 
on their bodies j but calves have in great numbers. 
In the puppies and colt, which I examined, the 
hairs were fo firmly rooted on their fkins, that I could 
fcarce pull any off with my thumb and fingers $ 
whereas in a ripe calf, new brought forth, many are 
found quite loofened at their roots, and only adher- 
ing 
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ing to their fkin by the moifture on it. Therefore 
in the latter fpecies, hairs from the furface may be, 
and actually are, incorporated with the liquor amnii, 
and along with it enter the mouth and alimentary 
canal, which cannot be the cafe in the former. 

From thefe facts it is eafy to draw fuch inferences, 
as are fufficient to decide the controverfy, which we 
are treating of; and prove inconteftably, that the li- 
quor amnii is in a confbnt natural way received into 
the mouth, ftomach, and inteftines, and therefore 
mufl contribute to the nutrition of the foetus. 

For if we attentively confider, that in the meco- 
nium of an human foetus no hairs are found, there 
being no loofe hairs on its fkin when it is born j 
that in the meconium of unripe calves there are 
none, before they are of fo long continuance on their 
bodies as to be loofened, and float in the liquor am- 
nii ; whereas in that of the ripe calves they are 
found in great abundance, of the fame colour with 
thofe of the fkin, as appears by the example we had 
occafion to examine moft particularly j and of fuch 
a length, ftiffnefs, and thicknefs, and fo confhntly 
to be met with, as cannot with any mew of reafon 
be imputed either to morbid concretion, or preter- 
natural frame : If, I fay, all thefe fads are atten- 
tively confidered, and duly weighed, the conclusion 
I have drawn Will, I hope, appear to follow from 
them fo naturally, that no candid and intelligent in- 
quirer will call its truth in queftion. 

POSTSCRIP T. 

After I had gone thus far upon my own bottom, 
and while I was looking about me, in order to pick 

up 



[ 262 ] 

tip more proofs, that might, as it were exfuperabtm- 
danti, confirm and illuftrate the doctrine, which I 
was endeavouring to eftablifh, before I fliould ven- 
ture to publifh it, I cafually found what, as I here 
folemnly declare, I knew nothing of before, to wit, 
that I was not the firft, who had obferved hairs in 
the meconium of ripe calves, two authors having 
been before-hand with me, to wit, Aides and Swam- 
merdam j the former in his Epiftola contra Harveium, 
publifhed in the firft volume of the Bibliotheca Anav 
tomica of Mangetus and Le Clerc : the latter in the 
Biblia Nature. Aides, a feigned name under 
which Slade, an Amfterdam phyfician, conceals him- 
felf, barely mentions the obfervation, without draw- 
ing any inference from it, either on the one fide 
or the other. Swammerdam draws the fame con- 
clufion with me; but, I think, he goes farther 
than the obfervation can well juftify, maintaining, 
that it evidently follows from thence, that a calf 
licks his own fkin in utero, thereby loofening the 
hairs, and fwallowing them down along with the 
liquor amnii, its nourishment. See the whole paffage, 
Bibl. Natur. pag. 3 15). 

However that be, it is enough for my purpofe to , 
have two fuch authors concurring with me, as to 
the reality of the fundamental fad, and quite faves 
me the trouble of making any farther trials to con- 
firm it. 

It is no wonder, that thefe paffages efcaped me, 
•who have fpent aim oft all my time in practice, and 
practical ftudies, and who never was poffefled of 
either of thefe books ; but, after I found them quoted, 
was obliged to trouble two learned friends, at a di- 
5- fiance, 
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fiance, upon this occasion, For my own fatic faction, 
and that very lately. The one was fo obliging as 
to fend me the BibUotheca Anatomica ; the other to 
write out at large the pafiage from the Biblia Na- 
turae. I fay, it is no wonder the pa'flages efcaped 
my notice, fince they feem to have been overlooked 
by not only all the particular writers on the foetus, 
fince Aides and Swammerdam, but like wife, for 
aught I know,, by all the lecturers on phyfiology in 
Europe, preceding Auguft 1773 ; at which time I 
began to communicate by letters, what I then took to 
be a difcovery, to feveral correfpondents verfed in 
thefe matters, both at home and abroad, as I can 
voucii by their anfwers. 

So that I hope the public will do me the juftice 
to believe, that though I was not the firft in point of 
time, that made the fundamental obfervation,- yet I 
was obliged to no author for it •> and that I have 
drawn an important truth relating to the animal 
oeconpmy out of obfcurity, and eftablifhed it by 
lupplemental obfervations, as. well as by reafoning. 

Before I conclude, let me acquaint the reader, 
that an ingenious ftudent of anatomy and furgery *, 
to whom I had communicated my firft obfervations, 
and recommended to him to examine the liquor con- 
tained in the ftomachs of ripe new brought forth 
calves, if he had a proper opportunity, acquainted 
me laft harveft, that he had not long before actually 
found hairs in abundance in the liquor contained in 



* Mr. John Clark,, now furgeon- to the fcock-Hofpital, near 
Hyde-Park Corner. 

one 
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one of the ftomachs of a calf, brought forth dead at 
the full time, of the fame colour with thofe on its 
jfkin. As this obfervation renders the proof, how- 
ever clear and unexceptionable it was before, fuller, 
I was unwilling to omit it here. 

B "%lt "' Malcolm Flemyng. 



XLIII. An Account of the Succefs of Agaric 
in Amputations, &c. in a Letter from Mr. 
William Thornhill, late Surgeon to the In- 
firmary atBri&ol, to Robert Dingley, Efqy 
F. R. S. 

Novem. 2, 1755. 
Read Nov, 1 3, TT Have made ufe of the agaric in four 
I7SS X amputations: the firft was on the arm, 
between the elbow and wriftj the fecond and third 
were below the knee •, and the fourth on the crural 
artery. In every cafe it anfwered beyond my ex- 
pectation ; the patients had little or no fever, and no 
fpafms at all, which are frequently the confequences 
of the ligature, and fometimes fatal. I am furprifed, 
that any objections are made to the ufe of it. I fear 
the true reafon of its not being ufed in general 
practice proceeds from a narrow felfifh way of think- 
ing ; but it is my opinion it will make its way, to 
the honour of its firft author. I am well fatisfied, 
it is the beft medicine in all the materia medica yet 
difcovered for that purpofe. 

I have 



